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(57) [Abstract] 

[Constitution] Lubricating oil or lubricating oil composition w 
hich consists of fluorine containing compound , andthesaid 
compound which are displayed with General Formula [1]. 

[Chemical Formula 1] 



[However, Rl and R2 display hydrocarbon group respectively. 
In addition, R3andR4, R5 and R6 are hydrogen atom or 
hydrocarbon grouprespectively, total of these number of carbon 
atoms is range of 6 to 3 6. Furthermore, Rf shows fluorine 
atom-containing group, ratio of number of fluorine atoms / 
number of carbon atonrcmtte ] 

[EfFect(s)] To show characteristic which is superior as prorrisi 
ng fluoroalkane refrigerant and thelubricating oil for refrigerator 
which uses fluoroether refrigerant as replacement coolant, at 
sametime because bioconcentration behavior is low, quite it is 
useful. 

[□aim's)] 

[Claim 1] Fluorine containing compound which is displayed wi 
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th following General Fornula [1]. 
[Chemical Fornula 1] 



[However, Rl and R2 display hydrocarbon group of respective 
number of carbon atoms 1 to 6. Inaddition, R3andR4, R5 
and R6 respective hydrogen atom or alkyl group ,are 
hydrocarbon group of number of carbon atoms 1 to 10 which is 
chosen from aryl group and the aralkyl group, total of number 
of carbon atoms in R3andR4, R5 and R6 israngp of 6 to 3 6. 
Furthermore, Rf shows fluorocarbon group , or that partial 
substitution body of thefluorine atom-containing, number of 
carbon atoms in Rf is range of 1 to 25, at same time,ratio of 
number of fluorine atoms / number of carbon atoms in Rf is 
range of0.6 to 3.0. ] 

[Claim2] Lubricating oil or lubricating oil conposition which 
consists of fluorine containing compound which is displayedwith 
General Formula [ 1 ] which is stated in Claim 1 . 

[Claim 3] (A) Lubricating oil which consists of fluorine contain 
ing compound which is displayed with theGeneral Formula [1] 
which is stated in Claim 1 or coolant conposition which 
consists of thelubricating oil conposition and (B) fluoroalkane 
refrigerant and/or fluoroether refrigerant . 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention is something 
regarding lubricating oil or lubricating oil conposition 
whichdesignates novel fluorine containing compound , and its 
compound as essential component. Furthermore details are 
something regarding fluorine containing lubricating oil 
composition for refrigeratorwhich is suited for fluoroalkane 
and/or fluoroether refrigerant. 

[0002] 

[Prior Art] Presently, mainly CFC- 12(dichlorodifluoromethan 
e) as refrigerant of refrigerator for car air conditionerand 
refrigerator, in addition, HCFC - 22(chlorodifluoromethane) it 
is used as refrigerant of therefrigerator for room air conditioner, 
but development of refrigerant which fromstandpoint of ozone 
layer protection it can substitute in CFC - 12 and HCFC - 22 or 
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other chlorine-containing refrigerantis desired 

[0003] As replacement coolant, sum totals of quantity of lower 
fluoroalkane refrigerant , and number of carbon atomsand 
oxygen atomof number of carbon atoms 5 or less fluoroether 
refrigerant of 3 to 6 are promising. As lower fluoroalkane 
refrigerant of number of carbon atoms 5 or less, CHF3 , 
CH2F2 (HFC - 32), CF3 CH2 F(HFC - 134a), CF3 CHF 2 
(HFC-125),the CHF 2 CH2 F, CHF 2 CHF 2, CF3 CH3 , 
CHF2CH3, CF3CF2CH3, CF3CHFCF3,theCF3CF2 
CHF2, CHF2CF2CHF2, CHF2CF2CH2F, CF3CF2C 
F2CH3, CF3CHFCHFCF3 and CF3 CHF CHF C F2 CF3 
etcare promising. In addition, sum totals of quantity of number 
of carbon atoms and oxygen atom the CF3 O CHF 2 , CF3 
OCH3, CF3 0CF3, CF3 0CF2CHF2, CF30CHFCF3, 
CF3OCF2 CF3 , the CHF 2 O CH2 CF3 , CHF 2 O CHF CF3 , 
CH2FOCH2CF3,CH30CH2CF2CF3,CH3 CH2OCF2 
CHF 2 and CF3 OC F2 C F2 OCH3 etcare promising as 
fluoroether refrigerant of 3 to 6. 



[0004] On one hand, sufficient compatibility of coolant is need 
ed concerning lubricating oilwhich is used for refrigeration 
system Wheninsuffrcient lubricating oil of compatibility is 
used, next kind of many sen ousprobl em occurs. Inside for 
example compressor lubricating oil lubricity becomes 
insufficient by being^ubstituted by coolant, lubricating oil 
depositing in inside wall of the heat exchanger, heat exchange 
efficiency becomes bad 

[0005] Furthermore, as for lubricating oil for refrigeration syst 
em, compatibility of refrigerant issatisfactory and it is 
necessary to be something which furmerrnore,even in stability , 
low moisture absorption and lubricity or other point is superior 
inthepractical. Until recently, when chlorofluorocarbon are 
used as refrigerant, mineral oil andthe alkylbenzene to which 
compatibility of refrigerant is good as lubricating oil, at 
thesame time, is superior in stability and low moisture 
absorption were used 

[0006] When HFC - 134a or other fluoroalkane refrigerant is us 
ed as replacement coolant, because with mineral oil and 
thealkylbenzene compatibility is bad, next kind of various 
lubricating oil is proposed for example polyalkylene glycol 
(Such as U. S. Patent No. 4,755, 3 1 6 specification ), polyol 
ester (Such as Japan Unexamined Patent Publication Hei 3 - 
128991 disclosure ) and, you can list perfluoropolyether (Such 
as Japan Unexamined Patent Publication Hei 1-11 8598 
disclosure ) etc. 

[0007] But, as for polyalkylene glycol, lubricity and stability wi 
th lubricating oil use condition are theinsufficient and, in 

P.4 
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addition, lubricating oil for refrigeration system where because 
the moisture absorption is large, decrease (It becomes problem 
with refrigerator or other sealed type refrigerator. ) or other 
problem of corrosion and volume specific resistance ofthe 
metal is easy to happen, in practical is superior you cannot say. 
In addition, because as for polyol ester because ester group is 
contained,the moisture absorption is high hydrolysis derrick up 
is easy there is a problemin durability. Furthermore 
perfluoropolyether compatibility with low temperature of HFC 
type coolant to be theunsatisfactory, in addition, because it is a 
expensive very, it is not a practical. 

[0008] In addition, when in same way as fluoroalkane refrigera 
nt, difluoromethyl - 1,1,1 - trifluoroethyl ether or other 
fluoroether refrigerant isused as replacement coolant in, 
perfluoropolyether and mineral oil and alkylbenzene althoughit 
is superior in stability and low moisture absorption , 
compatibility of fluoroether refrigerantbeing low temperature 
region, are unsatisfactory, are inadequate as lubricating oil. 

[0009] Vis-a-vis this, fluorine containing compound which is dis 
played with below-mentionedGeneral Formula [2], mixes with 
HFC type coolant and/or fluoroether refrigerant to Japan 
Unexamined Patent Publication Hei 5 - 86382 disclosure and 
European Patent 0638629A2 number, withthe broad 
temperature range, it is something where heat resistance , 
lubrication characteristic and durability or other propertyare 
superior, or mixes with other oil with alone, methodwhich you 
use as lubricating oil for refrigeration system is disclosed 

[0010]R-(XRf)n [2] 

(However, X is O or S atom R carbon number 6 to 60 shows ar 
omatic group of r>valence. n displays integer of 1 to 4. Rf 
fluorocarbon group or displays that partial substitution body, 
number of carbon atoms in the Rf is range of 1 to 25, at same 
time ratio of number of fluorine atoms / number of carbon 
atoms inthe Rf is 0.6 or greater. Furthermore , when n is 2 or 
more, compound which isdisplayed with General Formula [2] 
may be constituted fromX Rf group of thetypes of plural. ] 

[001 1] There is a possibility where chemical substance which is 
discharged in environmentgenerally is concentrated, if it is a 
stability in environment, becausea certain extent, probability 
which contacts bioorganismbecomes high,being taken in by 
bioorganism which inhabits in marine ecosphere , soil 
ecosphere orthe atmosphere, can become environmental 
contaminant. Therefore, concerning compound which is 
displayed with General Formula [2], itis required that it develops 
those where adverse effect to environment isless. 

[0012] 

[Problems to be Solved by the Invention] Problem of this inven 
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tion as replacement coolant shows characteristic which is 
superioras promising fluoroalkane refrigerant and lubricating oil 
for refrigerator which uses thefluoroether refrigerant, it is to 
offer those where at same time bioconcentration behavior is low. 



[00 13] 
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[Means to Solve the Problems] Then, it examines these invent 
ors from standpoint of environment toxicity study, 
concerningthe structure of various compound which are 
displayed with General Formula [2] and thecorrelation of 
bioconcentration behavior, in order that compound where 
bioconcentration behavior is low,satisfies required performance 
as lubricating oil for refrigerator is developed diligent 
investi^tionit did As a result, among compound which are 
displayed with General Formula [2], thecornpound which is 
displayed with General Formulafl] being bioconcentration test, 
low bioconcentration behaviorwas shown, at same time as 
replacement coolant fact that it is somethingwhich shows 
characteristic which is superior as promising fluoroalkane 
refrigerant and thelubricating oil for refrigerator which uses 
fluoroether refrigerant was discovered lubricating oil 
composition which designates that fluorine containing 
compound, and said compoundwhich are displayed with below- 
mentioned General Formula [ 1] are contained asfeature, it offers 
namely, this invention. 

[0014] 

[Chemical Formula 2] 



[1] 



[fc/£L, R 1 , R* tt**i*ft**BWM»1 ~6(0 
*fc, R 3 * R 4 » R5. R 6 li^ 

*-e*9, R3 % R4, R6, R6*0BtmR*»OG 
. 6-3. 0<D^HTr$>6 D ] 



[However, Rl and R2 display hydrocarbon group of respective 
number of carbon atoms 1 to 6. Inaddition, R3andR4, R5 
and R6 respective hydrogen atom or alkyl group ,are 
hydrocarbon group of number of carbon atoms 1 to 10 which is 
chosen from aryl group and the aralkyi group, total of number 
of carbon atoms in R3 and R4, R5 and R6 isrange of 6 to 3 6. 
Furthermore, Rf shows fluorocarbon group, or that partial 
substitution body of thefluorine atom-containing, number of 
carbon atoms in Rf is range of 1 to 25, at same time^atio of 
number of fluorine atoms / number of carbon atoms in Rf is 
range of 0.6 to 3.0. ] 

In addition, coolant composition which consists of lubricating o 
il which includes thefluorine containing compound which is 
displayed with fluoroalkane refrigerant and/or fluoroether 
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refrigerant , and Forroila [ 1], it offers the this inventioa 

[0015] Below, this invention is explained furthermore in detail. 
Rl in General Formula [1], as R2, it is a hydrocarbon group of 
number of carbon atoms 1 to 6, thealkyl group of preferably 
number of carbon atoms 1 to 6, is a alkyl group of particularly 
preferably number of carbon atoms 1 to 4. When Rl and R2 
carbon number is 7 or greater, as for there is aproblem that 
starting material acquisition becomes difficult. Furthermore, in 
General Formula [1], Rl and R2 may differ beingthe same,, but 
from point of ease of acquisition of starting material, either 
oneofthe Rl and R2 as for one side it is desirable to be a 
methyl group. In addition, Rl and R2 connecting, may form 
ring structure of 5 to 8-mernber ring 



[0 0 16] [1 ] *0)R3 % R4 , R5 % R6 
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[0016] R3 and R4 in General Formula [1], as R5 and R6, resp 
ectivehydrogen atom or alkyl group , it is a hydrocarbon group 
of number of carbon atoms 1 to 10 which is chosen from aryl 
group , andthe aralkyl group preferably , is hydrogen atom or 
number of carbon atoms 2 to 10, furthermore, a alkyl groupof 
particularly preferably number of carbon atoms 3 to 6 of 
preferably number of carbon atoms 2 to 8. Furthermore total 
of number of carbon atoms in R3 and R4 , R5 and the R6 range 
of6to3 6andrangeof preferably 6 to 2 4, furthermore 
preferably 8 to 1 8is range. When total of nurnber of carbon 
atoms in R3andR4, R5 and R6 isthe 3 7 or more, 
compatibility of fluoroalkane refrigerant or fluoroether 
refrigerant decreases, in addition,becomes difficultly available of 
starting material. 

[0017] Said hydrocarbon group Rl , R2, R3andR4, R5,Itis 
possible to include substituent to R6 , as example, the fluorine , 
chlorine or other halogen atom, hydroxy group , thiol group , 
alkoxy group, nitrile group, the nitro group, ethergroup, 
ester group , carbonyl group , carboxyl group , sulfonyl group , 
the sulfinyl group , amino group, amide group, phosphine 
group and phosphite ester basis, triazole group , the tetrazole 
group, thiazole radical and thiadiazole group or other various 
oxygen containing , polar group of nitrogen-containing ,the 
pk)sphorus-containing atom and sulfur-containing atom it can 
list. Because even among those, especially, hig}i stability is 
shown in caseof fluorine atom and ether group, it is desirable. 

[0018] AsernbodimentofRl and R2, those below areillustrat 
ed. 
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[Chemical Forrmla 3] 
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[00 19] In addition, hydrocarbon group below is illustrated as e 
mbodirrent ofthe R3andR4, R5 and R6. 

[Chemical Fornula 4] 



[0020] Furthermore, enixxiiment of compound of General For 
rrula [ 1] is shown below the , but example of conpound which is 
shown here being somethingwhich illustrated portion in 
compound of General Formula [ 1 ] which isacquired with various 
synthetic method, is not something which is limited inthis. 
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[Ik 5] 




CH 3 -C-CH, 
CH 3 



[Chemical Formula 5] 



[002 1] 
[it el 



CHs 
CHj 
CHj-CH 



CM * ^CH-CHa 



CH 2 
CH a 



[0021] 

[Chemical Forrrula 6] 



[0 0 2 2] 
[ft 7] 




ORf ? Hs 
CHs I CH2 



CH-CH3 



[0022] 

[Chemical Formula 7] 



[0 0 2 3] 

[Ik 8] 

1 ORf . ORf • 
CH 2 Y CH 3 T 9^ 

CH 3 -CH-^^pC— i "V CH- CH3 



[0023] 

[Chemical Forrrula 8] 



[0024] 



[0024] 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. 1STA cannot 

be held liable for any detriment fromits use. WWW: http://www.intlscience.com Tel:800-43O-5727) 



JP 97067291 A Machine Translation 
[ft 9] 



[Chemical Formila 9] 



9H3 
CHz 
CH3-CH 



CHa-CH_ • ORf 



CHCH2QH3 

CH 3 



[002 5] 
[fc1 0] 

$ f 9H, «" 

CH 3 -CH- 




CHCH2CH3 ■ 

CH 3 



[0025] 

[Chemical Formula 10] 




CH 3 



^CHj CH 3 CH 3 CH2 



[0026] 

[Chemical Forrrula 1 1] 



[0 0 2 7] 

[1b 1 2] 

CH» 
CH S -CH 



CH-CH 3 
CH 3 



[0027] 

[Chemical Forrrula 12] 



[0 0 2 8] 



[0028] 
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CH 3 CHa-C-CHa 
CH 3 



[0 0 2 9] 
[1t1 4] 





ORf 



[003 1] 
[1fc1 6] 

CHj 
CH 3 -CH 



CF 3. ^~^T.U-rA 



CH-CHs 
CH 2 
CH 3 



[Chemical Formula 13] 



[0029] 

[Chemical Formula 14] 



[0030] 

[Chemical Formula 15] 



[0031] 

[Chemical Formula 16] 



[0 0 3 2] 



[0032] 
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CH 3 CH,-C-CH 
CH 3 



[Chemical Formula 17] 



[0 0 3 3] 
[<b1 8] 



CH a -CH-CHj 
RfO CHs ORf 




CH 2 \SH, CH 3 V CH 2 
CHs CH 3 



[0033] 

[Chemical Formula 18] 



[0 0 3 4] [0034] 
lit 1 9 ] [Chemical Formula 19] 

CH. 



[0 0 3 5] [0035] 

[it 2 01 [Chemical Formula 20] 



ORf 



[0 0 3 6] -USS [1] *P0R f kLXlt, -«a [ 
1] (Zfcl^r. R f li^JU+P 

«f^o i^u^p^-Ttosti*, amount 



[0036] As Rf in General Forrmla [1], Rf displays fluorocarbon 
group or that partial substitutionbody in General Formula [1], 
number of carbon atoms in Rf 1 to 25 is range, said 
fluorocarbon group, basis of structure where 1 part or all of 
thehydrogenatomof various hydrocarbon group is substituted 
with fluorine atom ismeant. As example, you can list 
fluoroalkyl group , possess unsaturated structure fluoroalkenyl 
group ,possess aromatic nucleus fluoroalkyl group , fluoroalkyl 
aryl group and fluoro aralkyl group etc which,possess saturated 
structure, but especially fluoroalkyl group and fluoroalkenyl 
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TMS^^A/ft&^o R f Kx— rJH6#£#t?» 
x— rJU«S<D»ttff*L<tt1-7fi|(DKH 

[0 0 3 7] R f OM&ft^LTI*, #a«(D(Sffl*ft 



?-ca*. 

life***. (fc/£U /\py>S*A<^LfcK*)S^ 



«F«L<M:3flttMOajA«. Stt«***fcl*;> »vi 

[0 0 3 8] [R f *(D±IB ( i ) - ( i i i ) 0>M& 
*<D»] / [R f *a)7yjRJR*i:**«*<Dl8»] 0) 



[0 0 3 9] [R f +<D:7';/*IB*a>»] / [KSH^ 
(D»] (01*14, »fzB#»ftKH*<*6t>lfettft<ZS 

£L<I40. 6Ja±3lslT* £bC:»*L<l4Ua±3 
I5TF* »fc#*L<l*1. 5&±3iaT<Dt>0)jM£ffl£ 



[0040] R ff (DSiMl&b LX\£s flHSI41~2 5fl 
, #£L<(41~1 OS. ftlc#£L< !41~3<iCD& 



group synthesisare easy, are useful. In addition it is gpod 
including ether bond in main chain of fluorocarbon groupas Rf. 
When ether bond is included in Rf, quantity of ether bond 
isrange of preferably 1 to 7 and range of particularly preferably 
1 to 3. Furthermore this said fluorocarbon group or ether 
derivative it is good being something which issubstituted 
furthermore by other substituent , as Rf When substituent 
other than fluorine atom and ether bond is included in the Rf, 
this said number of substituents, range of 1 to 4, is preferably 
1 to 2 and the particularly preferably 1 usually. 

[0037] As substituent of Rf, if stability it is a thing under use co 
nditionof refrigerator, there is not restriction above especially 
that. You can list those which possess substituent below for 
example . 

(I) Halogen atom other than fluorine atom Namely, it is a chl 
orine atom , a bromine atom and a iodine atom, but it is a 
particularly preferably chlorine atom 

(Ii) Active hydrogen group which is chosen from hydroxy grou 
p, amino group and thiol group. (However, you do not take 
construction which active hydrogen group connects to 
thecarbon atom which halogen atom connects. ) 

(Iii) Carbon nurnber 10 which is chosen fromthioalkoxy group , 
alkyl substituted amino group , and acyl group ,the acyloxy 
group, carboalkoxy group, nitrile group , amide group and 
iirrido group or other organic acid derivative substituent within, 
within preferably 6 and within particularly preferably 3. It is 
possible to include fluorine atom in this said substituent. 

[0038] [number of substituents of above-mentioned (i) to (iii) i 
n Rf] / Ratio of [fluorine atom in Rf and total number of 
hydrogen atom], is 1. 5 or less and preferably 1 . 0 or below. 
Furthermore , in substituted compound of above-mentioned 
fluorocarbon group theespecially ether bond-containing 
fluorohydrocarbon group and chlorine atorn-containing 
fluorohydrocarbon group synthesis being easy, and because 
thesatisfactory stability is shown, it is desirable. 

[0039] [Nunixr of fluorine atoms in Rf] / As for ratio of [ num 
ber of carbon atoms ], it is not case that it is especiallycritical 
range and broad ratio is usable, but usually 0. 2 or more 3 or less 
andthe preferably 0.6 or greater 3 or less , furthermore things 
such as preferably 1 or more 3 or less and particularly 
preferably 1 . 5 or greater 3 or less is used When this ratio is 
too low, because pour point of compound of the General 
Formula [1] becomes high, it is not desirable. 

[0040] As carbon nurnber of Rf, usually 1 to 25, preferably 1 1 
o 10,range of particularly preferably 1 to 3 is used When 
carbon number in Rf becomes more than 25, procurementor 
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HBtffflJIKft o fc y • ttStf* < ft y 1"** i: I* 3 ■ 
HfciBCfta>-e»*L<ftl\, R f ©«JB4:Lrtt±IB 

&a [3] ic*y*o)«aa>«a«**rA^ 



[004 1] 



lit 2 1] 




[fcf£U A,. A 2 . A 3 l*7?*IS*XI*tt*»1 
~6fl, L< 141 ~3«<D7 "y*Ht7MrJHI. 1# 

B 3 I47K^H^XI4K^^1 ^6®, #£L<f41~3l@ 
0>r^*JU», »f=»*L<l***W : ?-*fctt-CH3 

0-2 5, £F£L<I41 -2 0<0SS(, n 2 140-10 
0)S». n 3 l*0~1 0(BB8U n 4 !40-7<7)Sa'e 
fcJSU (n t + n 3 ) AHfD"Cfc*Cfcl*ftl* 

o ] 



[0 0 4 2] [3] (Cfc^tn 1 , n 2% n 3 

to-ctai*. -*a [3] cmit. *ti?tio (c 

AjA 2 ) • (CB,B 2 ), (CA3B3) <7)&ZL->V 
mLXt&<s £blCl4#*tf-fi^£^5l&LT^T 

[0 0 4 3] ftfo\ TBfl)!-^ URtttfaefi::*: 
I4ft<> ttz. TE©i-v htf-illi [3] <&*2ifi^ 

z a> fc ft y i=tt«r * c 1 14ft 1*. 



- (o) - 

*fc % RftLTI*-«a [3] <D*J&<D7?*«*X 
l4#*Hi*<D 1 1 -4{i(D®fflW*C. #£L<I4 



[0 0 4 4] -AS* [1] KfcrtSR f tltli, Jf¥4 



synthesis of starting material becomes difficult and, in addition, 
synthesis refining becomes troublesome, because also problem 
thathappens, viscosity becomes too high, it is not desirable. If 
above-mentioned requisite is filled up as structure of Rf,there is 
not restriction above especially that, it shows representative 
example ofthe structure with General Formula [3] , but it is not 
case that it is restrictedto this structure. 

[0041] 

[Chemical Formula 21] 



[However, Al , A2 and A3 fluorinatedalkyi group offluorin 
e atom orthe carbon number 1 to 6 and preferably 1 to 3, are 
particularly preferably , fluorine or - CF3. Bl , B2 and B3 
alkyl group of hydrogen atom or carbonnurnber 1 to 6 and 
preferably 1 to 3, are particularly preferably hydrogen atom or 
-CH3. Z is hydrogen atom or fluorine atom. As form 
integer of 0 to 25 and preferably 1 to 20, as for then2 integer 
of0tol0,asforn3 integer ofOto 10,asforn4 itisainteger 
of0to7. However, there are not times when (nl +n3)is 
zero. ] 

[0042] When nl ,n2 andn3 are integer of2 or more intheGe 
neral Formula [3], each is good taking identical or different 
structure. In General Formila [3], each unit of respective (C 
Al A2 ), (CBl B2 ), (C A3 B3 ), it is gpodtaking structure of 
each plural and, it is good arranging to rarriom^urttermore 
each is good being connected with double bond and, it isgpod 
forming ring structure of alicyclic or aromatic. 

[0043] Furthermore, there are not times when below-mentioned 
unitconnects, in addition, below-mentioned unit is not a end of 
theGeneral Forrmla [3] and times when it is position of 
appearance of Z 

-(0)- 

ln addition, fluorine atom of structure of General Formula [3] o 
r 1 part of thehydrogen atom, inside range of 1 to 4, preferably 
1 , halogen atom other than theaforementioned fluorine atom, 
active hydrogen group and carbon number 1 0 is good even with 
thestructure which is substituted with substituent of at least one 
which is chosenfrom substituent within as Rf. 

[0044] Frompoint of stability of ease of obtaining raw materia 
Is and compound, fluoroalkyl group ofthe carbon nurrber 1 to 

P. 14 
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~3m<D7)l>*n7)l*r)l'&* -CF = CFCF 3 , - 
CF 2 CFCIH, -CF = CFCL -CF 2 CFC 
I o n -CF 2 CHFO (C 3 F 6 O) m C F 2 C F 2 
CF 3 [fflU ml*0~6<Dg»] 3&<»I=»*L<. C 

(D*T*£-CHF 2 , -CF 2 CHF 2 , -CF 2 CH 
FCF 3 , -CF = CFCF 3 , -CF 2 CHCI F, 
-C F 2 C FC I 2 /)<£ 6K»*Ll*« 

[0 0 4 5] WTIC, ^^PJICffiffi^nS-te^ [1] 



Hb2 2] 

CF 3 — , CF 3 CH 2 — , CF 3 CH 2 CH 2 — . 

F^CF 2 ]hCH2— f F-(CF 2 ^-CH2CH 2 — 

F-^CF 2 ^-CH 2 CH 2 — 

F-(CF 2 }-CH 2 — , F-{CF 2 ]hCH 2 — , 

HCF Z — . HCF 2 CH2— , HCFaCHaCHa— , 

CF 3 CHF— , CH 3 CF 2 — t ChfeFCFj,— § 

CHF 2 CF 2 — f CH 2 F— , CHFaCHa— , 

CF 3 CCI 2 — CHjiFCHtCHa)— CH 3 CHFCH 2 — 
» > ■ 

CF^CHFCF 2 — CF 3 CF 2 CHFCF 2 — (CF^CH— 



3, -CF=CFCF3, -CF2CFC1H, -CF=CFC1, -CF2CFCI2 
and -CF2CHFO(C3F60)mCF2CF2CP3 [However, as for 
m integer of 0 to 6] especially are desirable as Rf in General 
Formila[l],evenarmi«thesethe-CHF2, -CF2CHF2, - 
CF2CHFCF3, -CF= CFC F3 and -CF2 CHClF,-CF2 CFC 
12 furtherrnoreare desirable. 



[0045] Example of Rf in compound which is displayed with Gen 
eralFoniiila[l]whichisusedfor this invention below, is shown, 
but example of Rfwhich is shown here being something which 
illustrated portion ofthe Rf in compound of General Formila [1] 
which is acquired with varioussynthetic method, is not 
something which is limited in this. 

[Chemical Forrrula 22] 



[004 6] 
[fc2 3] 

CF 2 =CF 1 CF 2 =CFCF 2 — § CF 3 CF=CF— f 

CF3CF a CF=CF— , (CF 3 } 2 C=CF- j t 
CbF 17 — , C^F^ — § C 1B F»— , C 10 F 19 — p 
CF 3 CHFCF 2 — ( C 6 F 12 H~ V,^— , 
C 4 F 8 H — ( C^FgoH— 



[0046] 

[Chemical Formula 23] 



[0 0 4 7] 



[0047] 
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l-fCF^-CHjjCHj- CICF3— f CI— (CF 2 ) 2 - > 
CI-(CF2)4- ( • Cl-CCF^jCHi— , BrCF 2 CF 2 — f 
BrCF 2 — , l-CF 2 — (-(CF^CHj— , C 6 F 6 — , 
CF3CHCI — 9 CF3CFCI — t CFCI 2 CF 2 — ( . 
CHFCICF2— ; CHCI 2 CF 2 — t .CH 2 CICF 2 — ( 
HOCH 2 CF 2 CF 2 CH2— ( CF 3 CHCICF 2 — § 
CF3CFCICFCI— f I - (CFJaCHaCHz— , 
CFCI=CF- t CFC1 2 CF 2 CF=CF- 
CF 3 CCI=CF- i CCl2=CF- t CHQ=CF- 

[0 0 4 8] [0048] 

[ \t 2 5 ] [Chemical Fonrula 25] 



F-(CF 2 CF20) — CFjChfe- ( L# » 1 ~ 11) 

F— (CFgCF^FjiO)- — CF 2 CF 2 CH 2 ( L3 = 1 - 7) 

— CHaCHtOHJChfeOCHaRf 

— CF^F^CHtCFsJCFsOCsH^ C 6 H 13 

[0 0 4 9] ^fSWlcffiffi**!*— *Wt [1] GMbfatt [0049] It can synthesize compound of General Fonrula [ 1 ] whi 

I*. ^^it^tliCt^t^So £f$.l5 : &t L ch is used for this invention,with diverse method As synthetic 

X\t. tiiiLii* ^l¥5-8 6 3 8 2-^$Bfc#ij^£ft method,, it is possible to synthesize with kind of reactionwhich 

Zl*%£ote&fo^&'3X'&f$.t&ZttfvI&X'fo$>t)< is illustrated to for example Japan Unexamined Patent 

% Zti\>jLft<D73}&VGtfL+i>Zkt'%1&V& 1 }* Ltztf Publication Hei 5 -86382 disclosure, but also it is possible, 

oT% [1] x*£i2ti&it£ty}<D£f$. : &\*Ztit> tosynthesize with method other than this, therefore, synthetic 

<D?5}£\zf8L%.2 *tSta>-ettSL^ *f6BB(-fiffl method oftheconpound which is displayed v>dth General 

*tl5/^3|[ttffl;l7»aii* [1] ©fltJt^t^t Foimila[l]isnotsomethiiigw^ 

ivfitf«fc< . S!Ja>i^«fcoT<pIb(BS*tiSt<D"t»(i4 in addition, it is not sa^^ 

I*. &i±<b&o\z* *56IB0-tta [1] flMb^fell* which isused for this invention had been supposed to have 
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[0 0 5 0] S^tLTftfflfS*^!-!*, -ASS [ 
&&£LT&m? ; bCtt><V£Z>o -ASS [1 

[005 1] -ASS [1] T*S£ft61b£%i:;Ilir£tt 
£fl!i0>1b£$)<t LTI4* «*fc<t£*ltfffifflWtt'C** 

h U7 v>Sfc6lM4 h y T^>a«©fttt«lft**# 
Wi/<-7^tP#yi- J rib. ^PP7JltPA- 
7-vKHbv'Ja->^^^^ *tl§fl*5- 
8 6 3 8 2#^«<DBt#ai l-E»0)#7'V*3f*lHb 

7;u^jue-;ux-7 L ;u^- | j =r?— , xxf-^us^-<^ 

BWt*t-f^4<flf&*i, C*i6©*3^6, -ASS 
[1] ■c«4*i*ftft1fci:«)»»tt^»6*i*a»»« 

-ass [1] "eaituiftftttoai^tti -1 ooii 

%<D^H> ff*L<I*1 0-1 0 0lI%<3)Si, si- 
ft£L< 142 0-1 OOlS%fl)Kit^l)o 



[0 0 5 2] —ASS [1] T-S£ftS1b£1fc)£16?atf>« 
SK£LT, *fcl4. <ft<Dlb£^<t;I£L-t, yvitT 

*^<D«8iLTI4, a*4 0^(::fclt*M«Ktf2 
-5 0 0 c S t <Dmm<Di0s ff£L<l43~300c 
St0&HCDt£U £bf::#£L<l45- 1 7 0 cS t 
(D^ffl0tCD, L< 141 0-150cSt(DS 

m<bi,0)ifi&mZb>Z>o fc*lM4, 1 0 0°Clzfclt$U 
ttfiA<a*l4 0. 5- 1 0 0 c S t (DKHOtOK 
L<(41~50cS t0KH0t)0, ftfc#*L<l4 2 
-3 0 cS ta)fiH<0t<DA<ffifflS*L4. «K*<**y 



taken construction of the General Formula [ 1], by production 
irethod is limited. Like above , compound of General Formula 
[ 1 ] of this invention is producedwith various method, but, it is 
possible to refine furthermore, withdistillation, extraction and 
adsorption or other treatment. 

[0050] When you use, as lubricating oil with alone, or, mixing t 
ypes of the plural, you can use compound which is displayed 
with General Formula [1]. Furthermore, mixing with other 
compound, you can use compound whichis displayed with 
General Formula [1]. 

[0051] Compound which is displayed with General Formula [1] i 
s nixed as othercompound which, Various compound are usable, 
but, for example perfluoropolyether , carboxyl group , 
carboxylate group , amide group, ketone group and ester 
group or other carbonyl-containing group , hydroxyl group , 
amino group, imido group, ether group, benzimidazole group , 
phosphite ester basis, phosphine group , nitrile group , 
phospha triazine group or tnazine group or other polar 
substituent is contained perfluoropolyether , 
chlorofluorocarbon type oil , fluorination silicone oil , It stated 
in Claim 1 of Japan Unexamined Patent Publication Hei 5 - 
86382 disclosure fluorine containing aromatic compound or 
other fluorine aton>containing oil , paraffin type mineral oil , 
naphthene type mineral oil , olefin (co)polymer , aromatic 
hydrocarbon-based oil or other various hydrocarbon oil which 
are represented in alkylbenzene and thealkyl naphthalene, 
alkyi diphenylether , polyphenyl ether or other phenyl ether 
type synthetic oil and polyalkylene glycol oil , poly alkyi 
vinyl ether oligomer , ester type oil and carbonate oil , you 
can list silicone oil or other fluorine atom-free oil, fromnidst 
of these,the compatibility of compound which is displayed with 
General Formula [1] and viscosity of lubricating oil composition 
which is acquired, compatibility or lubrication characteristic etc 
of the refrigerant is considered and those of suitable types are 
selected Ratio of compound which is displayed with General 
Formula [1] in blended oil isrange of 1 to 100 weight %, range 
of preferably 10 to 100 weight % and range of particularly 
preferably 20 to 100 weigt* %- 

[0052] Types of plural mixing compound which is displayed wit 
h theGeneral Formula [ 1 ] , or, mixing with other compound, 
when you use, as lubricating oilwhich uses refrigerant which 
contains fluoroalkane refrigerant or fluoroether refrigerant as 
theviscosity of blended oil, kinematic viscosity usually in 40 
°C those ofrange of 2 to 500 cSt. Those of range of 
preferably 3 to 300 cSt. Furthermore those of range of 
preferably 5 to 170 cSt. Tliose of range of particularly 
preferably 1 0 to 1 50 cSt are used Or, kinematic viscosity in 
100°Cu^lytlK)seofrangeof0.5tol00cSt. Thoseof 
range of preferably 1 to 5 0 cSt. Those of range of 
particularly preferably 2 to 30 cSt are used When viscosity 
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-S»0)(Hllnh^^^<'Sy, »*L<£lV, 

[0 0 5 3] #&IE{cfcl*T, ,1i;$vXxAlCfclt&;t 
&±t/;l^±ltf)Ml±l*. il£l*9 9/1~1/ 
9 #£L< 1*95/5-1 0/90^ii, 

L<f* 9 0/1 0-20/80(DSit$>§ 0 

* fc*«W(Da»3MB J*»l**R(wK C T , m^mmm 
fit (»tt*k SEftL HUM) . K>7hU7!/-Jb 
a>*5fc*B*5Sttfc*!L itfottofck t 



[oo54] m^mm^i0M»mtLxit. vwv 
^ p □ h y ^^tpif u>a^«g^<DJe*^5SJD#j, 

3. 3, 4, 4, 5, 5, 6, 6, 7, 7, 8, 8, 8 

[005 5] *fc, **W0>HIS3* [1] 
, *7-», h7^v3>K7^m x>v>;fi, ? 

its juo>»*tt*a*i^ajitt*fi«!* #y 

■*-»0>*Bf*Jt*!L JE9*k «Sfc«*«*ftttSM* 
z*i6lcRS*tt*tO'Cl*4t^ 



[00 5 6] fc&fc, **?B(D-«a [1] -e»**l* 
tt*M£^S^(ZOlxTf*P$ffll*^P^r*fe4^ R3 , R 



excessively is too low, sufficient lubricity in compressor part is 
notacquired, in addition, when viscosity excessively is too high, 
thetorque of compressor part becomes high, is not desirable. 

[0053] Regarding to this invention, weight ratio of coolant tota 
l amount / lubricating oil total amount in refrigeration system, 
is range of 99/1 to 1/99, range of preferably 95/5 to 10/90 and 
range of particularly preferably 90/ 10 to 20/80usually. In 
addition lubricating oil composition of this invention according 
to need and load-resisting additive (oily additive, extreme- 
pressure additive and antiwear additive ), can addthe 
antioxidant, foam inhibitor , viscosity index improver , pour 
point depressant and epoxy additive or other additive like 
themetal inactivator , antirust agent , dispersant and hindered 
phenol like benzotriazole. 

[0054] As enixxliment of load-resisting additive, additive (oily 
additive) and sulfurized oxynxlybdenumpho^horodithioate or 
other organometal additive etc of thesrructure which possesses 
tricresyl phosphate and triphenyl phosphate or other 
phosphorus type additive , biphenyl disulfide or other sulfur- 
based additive , chlorotrifluoroethyiene polymer or other 
chlorine type additive ,the 3,3,4,4,5,5,6,6,7,7,8,8,8 - 
tridecafluorooctanol or other fluorine type additive , oleic acid , 
oleyi alcohol or other long chain alkyl group and polar group 
can be listed Furthermore, these load-resisting additive can also 
add only one kind and, in addition,like combination with 
combination and tricresyl phosphate and 
chlorotrifluoroethyiene polymer withthe for example tricresyl 
phosphate and oleyl alcohol, it is possible to add combining 
types ofthe plural. 

[0055] In addition, because fluorine containing compound whic 
h is displayed with General Formula [ 1 ] ofthe this invention 
shows satisfactory stability and lubricity, it is useful oras nixed 
oil, compressor oil , rolling oil , gear oil , traction drive oil , 
engine oil and base oil for grease, as magnetic recording 
material use lubricating oil or other lubricating oil and hydraulic 
oil with the alone. In addition but, base oil for durability 
modifier and lubricity modifier , polymer or other surface 
improvement agent , the mold release , compatabilizer and 
electroviscous fluid and magnetic fluid of variousoil can be 
listed as application other than that, it is not somethingwhich is 
limited in these. 

[0056] Furthermore, fluorine containing compound which is dis 
played with General Formula [ 1 ] of this inventionin regard to 
utility that has quite useful feature bioconcentration behavior is 
lowin bioconcentrationtest. As for details it is a unclear 
concerning reason where bioconcentration behavior islow 
volume of molecule becomes large, but depending upon alkyl 
group of R3 and R4 , R5 and R6, is thought that is, because 
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[005 7] 

mmm kit. &t&mz*y*mw&s.izMtomztsi 



2 0 0mll:MLf:„ CtllC, 2, 2-fc'X (4-t 
Kd*v7i-JH OUT rt*X7i;-^A 

J tBSta-f'So ) 12. 7 gS^fc/$'>'-7U5§i«2 0 
Om I £f£*lcj)0*.. ^iET?$3mF5^Lfco 
, -;u 3 it*x 71^-71, a©*'; 
-t7AT^3*v KA<1 8. 9 gi#b*vfc„ C<0*'J-t»A 
7JI/3*>K1 8. 9git'X7i7-JI-A5 6. Og 
£vy^M/*Jt,**vK2 0 0m I t!\ 500 

[0 0 5 8] &A£ll5m8L ^Stt**XN 2 T-^E(CM 
Lfc. -< JU><Xf6 0°Cl::flD;£U f h7 

-vE) A<2~3 k g/cm2|C^fctl*<fe5l- J f 

^u^qi^ u U &5&lig&)££t!:fco 

&<r>®mi3>m.<»*.\zm. K&LtzElfoSifS.WHz'i , 
1, 2-h^pn-i, 2, 2- h 'J 77U;*-Dx$t > 
(JitT TR- 1 1 3J tlBSIH-r-S., ) S500ml 
fco R-1 1 3jf£Hg*-t*2la]z5fc#SL £JSU 
J^4-T'5cilc«fcyaifeil0^<O^--f7U ( [S1] £9 
o. 1 w t %^*r) 1 1 3 g zmtz* 



[0 0 5 9] mmW& Cb. p. = 1 6 0°C (0. 2 0 
mmHg) 3 . v'J*y^*7A$ffl^T»gtftiaSlSS 
L. itG® [S 1] SMLfc. 3fcM8»<K;*'<? h>b 
#*T. If [m/ e = 4 2 8 (MO . 4 13 (M 

♦-CH 3 ) ] *y. caHtSti [S1] tfV.T\Z*?& 

£ £ * a:* *-e & h c <t £ ae l tz . 

Ut2 6] 

HCFV5F l O-^-9^^-OCF t CF a H tS 1 3 



itbecomes difficult to pass biomembrane. 
[0057] 

[Working Exanple(s)] This invention furthermore is explained 
concretely below, with Working Example ,but range of this 
invention is not something which is limited by these Working 
Example . 

(Reference reaction example 1) Potassiumhydroxide 6.2g was 
melted in methanol 200 ml. It added methanol solution 200 ml 
which includes 2,2 - bis (4 - hydroxyphenyl) propane (Below " 
bisphenol A " with you briefly describe. ) 12.7g in this,gradually, 
approximately 1 hour agitated with room temperature. After 
reacting, when it dries removes methanol potassium alkoxide of 
bisphenol Aacquired 18.9g. Melting this potassium alkoxide 18. 
9g and bisphenol A 56.0g in dimethyl sulfoxide 200 ml, you 
inserted in thenicro gas cylinder of 500 rri capacity. 

[0058] Inside of system after outgflssing, was reset to ambient p 
ressure with inert gas N2. reactor was heated to 60 °C with oil 
bath, tetrafluoroethylene wasintroduced and reaction was 
started As internal system pressure (g^ugp pressure) is 
maintained at 2 to 3 kgfarC, it supplied tetrafluoroethylene, 
approximately 5 hours reacted, container after reacting was 
opened to water of large amount, the 1 , 1 ,2 - trichloro - 1 ,2,2 - 
trifluoroethane (Below "R- 113" with you briefly describe. ) 
500 ml was added to reaction product which is separated. R - 1 1 
3 layers after twice washing, was dried with distilled water, oil 
([SI] 90.1 wt% content) 1 13g of colorless and transparent was 
acquired by removing solvent. 

[0059] Separation was administered after (b.p.=160 °C (0.20 m 
mHg)) single distillation, making use of the silica gel column, 
compound [SI] was isolated infrared absorption spectrometry 
and mass analysis [nVe=428(M+- )and413(Mf -CH3)] from, 
you verified that it is a compound whichpossesses construction 
which this compound [SI] shows below. 

[Chemical Formula 26] 



[0060] (##£Jfc«2) tfX^xZ-^ACDftfr 
■Jl=, 2, 2-tfX (3. 5-v^fJl/-4-tKP^ 

±<W\mzLX. 4t£® [S 2] Zmzo (ft* 8 2% 
) hJU»*K a*»«f (m/e = 48 

4 (M*) J:U:MS» [S2] tfVLTOm&tt* 



[0060] (Reference reaction example 2) Other than using 2,2- 
bis ( 3, 5-di methyl - 4 - hydroxyphenyl ) propane in place 
of thebisphenol A, compound [S2] was acquired completely to 
similar to referencereaction exarrple 1 . ( yield 82 % ) infrared 
absorption spectrometry and mass analysis (you verified that 
it is a compound wherethis compound [S2] has structure below 
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CH 3 _ „CH 3 




[S2] 



fromnVe=484{Mf). 
[Chemical Fonrula 27] 



[006 1] (9HMH1) 4, 4' - 

mt» ex [2- (i, i-v^fii/xf;i,) 7i; 

"ettftLfcflL 6 0°ClcjDgftLM}*Lfco JbC, 
v?;U*PX^U>£EAL&l££t70*: 0 fifS*xh 
77jl/tDIf ^>^J±^3-4 k g/cm2 (flf— V 
E) fcft**^t«ofc. KKIi»2l«B1 0#-C*T 

^/*iUXH,**S/K«*Lfc»=, 1. 1. 2-h 
ij^PD-1, 2. 2 - h U 7JU*PX$ > (JMT, R 

-1 1 3tKiB"rSo ) i. 5L£Jn*. 1. 5L0i 

*H*«*fit\ ft^* [S3] f1 0 7 5 g 
lifco (IX$8 5%) 

<b£1$9 [S3] att&i*. h;u»«f ( 

HI) , &tfM§#*T (m/e = 540 (MM ) \Z± 

[00 6 2] 
[lb2 8] 



CH 3 
CH3-C-CH3 



HCF 2 CF 2 0 




OCF 2 CF 2 H 



[S3] 



[0061] (Working Exarrple 1) Melting 4, 4' - (1 - methyl ethyli 
dene) bis [2 - (1, 1-di rrethyleth^) phenol]800g and potassium 
hydroxide 53g in dimethyl sulfoxide 1 liter, you insertedthis 
solution in autoclave of 5 liter, after substituting inside 
theautoclave next with nitrogen, you heated to 60 °C and 
agitated Furthermore, pressure insertion it did 
tetrafluoroethylene and reacted While reacting in order for 
pressure of tetrafluoroethylene to become 3 to 4 kg/crr2 (giuge 
pressure),it maintained Reaction ended with approximately 2 
hours 10 rria It removed reaction mixture, after removing 
dimethyl sulfoxide with rotary evaporator, thethrice it wasted 
with distilled water of 1 .5L including 1 , 1 ,2 - trichloro -1,2,2 - 
trifluoroethane (Below ,R- 113 you briefly describe. ) 1.5L 
R- 113 after removing, vacuum distillation was done with 
evaporator , compound [S3]the 1075g was acquired ( yield 85 
%) 

Construction of compound [S3] verified that it is something whi 
chisshownbelowwith infrared absorption spectrometry (Figure 
1), and mass analysis (nVe=540(M+ )) . 

[0062] 

[Chemical Fonrula 28] 



CH3-C-CH3 
CH 3 



[006 3] (SS1EW2) 4, 4' - (1->^X^ 
Uf» fcf* [2- (1, 1-y>f^Xf^) 

0)3^*3 UK, 4, 4' - (1-y^Xf'Jf> 
) ex [2- (1 -^^JU^P IfiU) 7x^-JH £{£ 

mthuftitmmmi t^m^Lx. its® [S4] * 

1 1 1 Og#fco (IR¥8 8%) 

<ta* [S4] 4>«t&l*« fcJHSRffix** Huttfli ( 

0 2) , &tfSft##T [m/e = 540 (MM ] Kcfc 



[0063] (Working Example 2) In place of 4 and 4' - ( 1 - methyl 
ethylidene) bis [2 - (1, 1-di methylethyl) phenol], other than 
using4 andthe 4* - (1 - methyl ethylidene) bis [2 - (1 - 
methylpropyl) phenol], conpound [S4] 1 HOg was acquired 
with as similar to theWorking Example 1 . ( yield 88 % ) 

Construction of conpound [S4] verified that it is something whi 
chisshownbelowwith infrared absorption spectrometry (Figure 
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y#Tr::«f fcO>-e&5Cfc£ttBLfcD 2), and rass analysis (nVe=540(MO) 

[0 0 6 4] [0064] 
[^2 9] [Chemical Formula 29] 

CH 3 



CH 2 
CH 5 -CH 



HCFjCFzO 

083 ^CH-CHs 
CHa 



0CF 2 CF 2 H [S4] 



[006 5] (3SJ60I3) 4. 4' - (1->*M,X* 

yf» fx [2- (1. 1 -*>**x*jm 71^ 

-M 8 00g©A^ l Jl:. 4, 4' - d-/^;ux 
f 'jf» t*X [2- (1 -**JI/X*JU) 

] 7 50 g Sffifflf iwm*SJfifi"l 1 t^L-t, lb 

g|[S5] J1 009g#f;. (JR¥8 2%) 

fc^KJ [S 5] <D«agl*s ^n^qSlRX^^ HU##f ( 
B1) . RtfjtM##T (m/e = 5 12 (MM ) l=«fc 

[0066] 

nt3o] 



[0065] (Working Exanple 3) In place of 4 and 4' - ( 1 - methyl 
ethylidene) bis [2 - (1, 1-di methylethyl) phenol]800g, other 
than using 4 andthe 4' - (1 - methyl ethylidene) bis [2 - (1 - 
m2thylethyl)phenol]750g, conpound [S5] 1009g was 
acquired with as similar to theWorking Exanple 1 . ( yield 82 % 

) 

Construction of conpound [S5] verified that it is something whi 
ch is shownbelow with infrared absorption spectrometry (Figure 
1), and mass analysis (nVe=512(M<-)) . 

[0066] 

[Chemical Formula 30] 



CH 3 
CHs-CH 



HCF 2 CF 2 0 



OCF^CFaH 



[S5] 



CH-CH3 
CH 3 



[0067] (£gffi«4) 4. 4' - 
»jf» If* [2- (1, 1-v*^UX^U) 7xy 

-;u] ofrttWz* 4, 4' - (i, 3-v**;u:7* 
] 9oog*ffiffl-r*JUrtliS61fifllli tHKCLT* ft 

[S6] $1107 g#fco (4X^8 1%) 

ft£^ [S6] 0D*Jgii, h;u#«f ( 

04) , RtfStttffi (m/e = 5 8 2 (M + ) ] K 
[0 0 6 8] 



[0067] (Working Example 4) In place of 4 and 4 ? -(l -methyl 
ethylidene) bis [2 -(1, 1-di irethylethyl) phenol], other than 
using4 andthe 4' - (1,3-di methyl butylidene) bis [2 - (1 - 
methylpropyl) phenol]900g, compound [S6] 1 10 7g was 
acquired with as similar to theWorking Exanple 1 . ( yield 8 1 % 

) 

Construction of conpound [S6] verified that it is something whi 
ch is shownbelow with infrared absorption spectrometry (Figure 
4), and mass analysis (m/e=582(M+ )) . 

[0068] 
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[Chemical Formula 3 1 ] 



CH 3 

CH 2 
I 

CH 3 -CH 

9^ ^CH-CH 3 
CH 3 — CH 2 -CH 3 

CH 3 

[006 9] <tt»*«i©tt»ttl»«> [0069] 



<S««I5) 1b£*& [S3] 0. 1gtHFC-134 
aO. 9 s $ii7XT>-?)l>$\Z%\Lk. S;S (2 2 
°C) T'%±lzt!>)-mf$.®kte-z>T^hCk$mm&. K 

J:y, [S3] <Offl;g:|*18£f8;HLfc$SS 

. -7 8 0 C*-e^iPLTt. JlHIift^* [S3] <Dtt 



[007 0] (£tt*|6) ftft* [84] 0. 1 gtH 
FC-13 4aO. 9 g £#7*7 V^JU^CitA Lfc 
„ (2 2°C) T'm±izt$)-mf$.®)kti:iT^$>Zb 

*PU B«l=J:*flPrc»»4:fl:£* [S4] tfftlhX 



[007 1] (Slfl7) ftftft [86] iHFC-1- 
3 4atf)«*TBaa*. fcHUCLT**)/!: 

. «»TKaai*-i ot-c*y. 

attire* SMBLfc. 

[007 2] (Hffi«8-10) HFC-32/HFC 
-1 2 5aft*»ttt&» [S3] % lb£fe) [S4] , 
[S5] t(D«»TEaS*S*«l5i:0«lzL 

[007 3] 



Conpatibility appraisal of < replacement coolant 

(Working Example 5) Compound [S3] 0. 1 g and HFC - 134a0.9 
g were enclosed in glass ampoule. Becoming uniform 
composition completely with room temperature (22 °Q it 
cooled gradually afterverifying, and in dry ice - ethanol 
refrigerant as for result of observingthe rriscible state of 
refrigerant and conpound [S3] with visual , cooling to the - 78 
°C, as for separation of refrigerant and compound [S3] it was 
not seen. 

[0070] (Working Example 6) Cbmpound [S4] 0. 1 g and HFC - 
134a0.9g were enclosed in glass ampoule. Becoming uniform 
composition completely with room temperature (22 °Q it 
cooled gradually afterverifying, and in dry ice - ethanol 
refrigerant it measured temperature which therefrigerant and 
compound [S4] for first time stop mixing withjudgementwith 
visual sought irascibility lower limit temperature. As a result, 
iriscibility lower limit temperature was - 75 °C, you verified 
that thesatisfactory compatibility is shown. 

[007 1] (Working Example 7) In same way as Working Exampl 
e 5 it sought rriscibility lower limit temperature of compound 
[S5] and theHFC - 134a. As a result, rriscibility lower limit 
temperature was - 1 0 °C, you verified that thesatisfactory 
compatibility is shown 

[0072] (Working Example 8 to 10) It seeks rriscibility lower li 
nit temperature of HFC - 32/ HFC - 125 mixed coolant and 
compound [S3], conpound [S4] and compound [S5]shows 
result in Table 1 in same way as Working Example 5. 

[0073] 
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ttttTMUE C°C) 




[S3] 


■61 




[S4] 


-63 




[S5] 


-3 



[Table 1] 



[007 4] (SfflHl D ib£* [S4] i7JU*> 
2 0T (4 0°Clcfclt*l)3teg1 4c S t <30#«fi7^ 
*;u/<>-tf>; B*5»3fc#J (*) Si. IBS*) i£l 
MJ£8 0/2 0T-;I£Lfco Btt-eSil (2 2°c) "CO) 

fitt (KSttS (*) «) *»l*TaSLfc«*. 5 2 
c S t "Cfcotco 



[007 5] ±EBft*-f*0. 1g<tHFC-134 
aO. 9 g£#5X7>?M<*fcSAU (2 2^ 

) T?*£fc$HBi*»*ftoT^*Cfc*»B*, 
^7-f^-x*y-^«t+-e»^(-*»L, %m\z& 
4ttKT?ea*4as*a£u «»TBas*#«>fc 



[0 0 7 6] (£16011 2) 1t^«3 [S6] i7il/^> 
5 6N (4 0°ClZfclf^l)^g5. 8cSt(DMi7 
Jlz+JU'O-tfV ; B*5ajft*J (1*) ffiffl*) 
MMJt8 0/2 2t;lpLf; 0 »<M-^JU4aiBl?*y 
, £fc> 4 0 C CT?<DI6KI*67 cS t "Cfcofc. HFC 
-32/HFC-125/HFC-134 al&Mi 

±ea**'f ji*fca>«»TBaa*sa«i tnmzm 



[0 0 7 7] (tb««1~2) *K©/<-7Jb*P*U 
X— tA^H FC - 1 3 4 a <btf>ffl?£TPg;Ug£^JI0'j 



[0 0 7 8] 



[0074] (Working Exanple 1 1) Corrpound [S4] and alkene 20T 
(branched type alkylbenzene of kinematic viscosity 14 cSt in 
40 °C; Nippon Oil Co. Ltd (DB 69-056-8167) detergent Ltd 
rrake and tradename ) with it mixed with weight ratio 80/20. 
When corrpatibility with room temperature (22 °Q was 
verified with visual, blended oilwas transparent. In addition, 
result of measuring kinematic viscosity in 40 °C of thisblended 
oil iraking use of E-type viscometer ( Tokyo Keiki Ltd make) 
was 52cSt. 

[0075] It enclosed above-mentioned blended oil 0. 1 g and HFC - 
134a0.9g in glass arrpoule,becoming uniform composition 
completely with room temperature (22 °Q it cooled gradually 
afterverifying, and in dry ice - ethanol refrigerant it measured 
temperature which theclouding is done with judgement with 
visual, sought irascibility lower limit temperature. As a result, 
rriscibility lower limit temperature was - 12 °C, you verified 
that thesatisfactory corrpatibility is shown 

[0076] (Working Example 12) Corrpound [S6] and alkene 56N 
(branched type alkylbenzene of kinematic viscosity 5.8 cSt in 
40 °C; NipponOil Co. Ltd (DB 69-056-8167) detergent Ltd 
make and tradename ) with it mixed with weight ratio 80/22. 
blended oil was transparent, in addition, viscosity with 40 °C 
was the67 cSt. rriscibility lower limit temperature of HFC - 32/ 
HFC - 125/ HFC - 134a mixed coolant and above-mentioned 
blended oil as for resultwhich was measured in same way as 
Working Example 1, as for rriscibility lower limit temperature 
itwas a - 5 °C, you verified that satisfactory corrpatibility is 
shown. 

[0077] (Comparative Exanple 1 to 2) It seeks rriscibility lower 
limit temperature of commercial perfluoropolyether and HFC - 
1 34a shows result in theTable 2 in same way as Working 
Example 5. 

[0078] 
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[Table 2] 



£ 2 









JttMfl'l 


FonbliriY-25*1 
(Mn=3000) 






FbmbllnY-45*1 
(Mn=4p00) 


65 



CFaO^CFCFzO-yCFeO^Fa 



[007 9] <S^14> 

(SIKM1 3) 77b-;9XHMSffll^, BTFti>« 
a-e»«IS»SLfc. [S4] (CHFC-1 3 

4 a Stt^a^ftft 10l/hrTffl15 Jit 

tiLfcfe, ftffi*5 0 0#>KfcJfiD*-fc*\ 5 0 0tK> 

Kt*#L<i:^6 2»|lll3H5Lfc. MKM^fXht 6 

Aft 1 5mgT?*ofc B HFC-1 3 4 aMJ 

Sli 1 6 m g o o 



[0 0 8 0] (SIMM 4) ib£1$9 [84] t7J^> 
2 0T (B*7»ft*l (*) 8) <t£SMi*8 0/2 0 

-ho. snm^mnLtzmst'tJi'ftmftmzmmm 



[008 1] (hb««3, 4) 7^>20T (B*5 
(*) S) • fccklfSUN I S03GS (4 0°C 
KiSrtSBl*Sfi3 0 c S t 0):t-?T>&&;fc ; B*-9"> 
5» (1*) Si. rSp°p«) OO*«S£S1G0I1 1 tHW: 

frofc. *fcs HFC-134 aCDttt&^tPLT*, 0 
Kft $IHC Life 3 fc Lfc**!::*, fx h bf-Xtf&ttt 



From result above, as for blended oil which includes compound a 
nd thesaid compound which are displayed with General Formula 
[1], showing replacement coolant and thesatisfactory 
compatibility was ascertained 

[0079] < lubricity > 

(Working Example 13) Making use of Falex tester, amount of 
wear was measured with method belowthe . In compound [S4] 
HFC- 134a approximately 15 minis blown withirgection 
amountapproximately 10 1/hr. Furthermore under refrigerant 
gps recording, with condition of oil temperature 25 °C at 
thetime of test start, 5 min after driving with state which the 
load 200 pound was applied, load increasing in 500 pound, 
whilemaintaining 500 pound, 2 hours it drove. It measured 
weight change of test piece of before and after test, made 
amount of wear. As a result, it was a amount of wear 15 mg. In 
addition, with blowing & apparent of HFC - 1 34a, as for 
resultof measuring amount of wear in same way as description 
above, as forthe amount of wear it was a 16 mg. 

[0080] (Working Example 14) Compound [S4] and alkene 20T 
( Nippon Oil Co. Ltd (DB 69-056-8167) detergent Ltd. make) 
with tricresyl phosphate 0.5 parts by weigjit is added as for 
resultof measuring amount of wear of blended oil which in same 
way as the Working Example 11, as for amount of wear it was a 
2 mg in oil 100 parts by weight which is rrixedwith weight ratio 
80/20. 

[0081] (Comparative Example 3, 4) Alkene 20T ( Nippon Oil 
Co. Ltd (DB 69-056-8167) detergent Ltd make), and it tried 
to measure amount of wear of SUN I S 03 GS (naphthene type 
mineral oil of kinematic viscosity 30 cSt in 40 °C; Japan Sun 
Oil Co. Ltd (DB 69-062-9712) Ltd make and tradename ) in 
thesame way as Working Example 11, but in case of which test 
piece could nothappen, measure amount of wear baking. In 
addition, when with blowing & apparent of HFC - 134a, it tries 
tomeasure amount of wear even test piece happened baking. 
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[0 0 8 2] <£»a»tt> 

(SJSfiM 5) U&J5&\Z rSraft¥»ll(=«*tt»<0 

£gf 3 9 2^, BSft 49$7^13B) iC^St" £< 

ECD Guidolinesfor Testing 
of ChemicalsJ (May 12, 198 
1 ) I-aS#>& "3 0 5C, Bioaccumulati 
on:Dogreoof Bioconcontrat 
ion in Fish" (C^a&Ufco 



[008 3] aftn«Kft*&£L?l*. *?it£® [ 
S4] <D;t£#0. 0 A m&/ \ iZlSLfcZtltzU&ykt 

utajmatte^tti oofs) 



[0084] (lttt«6) Sttfll 3iH«M=LT:*--f' 
[S1] CD4*»*ttttII*frofc. 2® 
■ BC=felt*»«**B4 4 0 OfST'feofco 

[0085] (tttt«6) SIS«I1 3fcH««=LT^ 
* [S2] 0£fta«tt1*lftftlTofc. 29 

-ASS [1] vm*i^it^\t. 

HLfc. 



[0 0 8 6] 

*«»i:ifctfot, a [1] ti^ti 

S£7?«fcS*£#*r*C£*l*«ir4a»»lfl 



[■aaflw&Kn] 



From result above, as for blended oil which includes compound 
and thesaid compound which are displayed with General 
Formula [ 1], lubricity being satisfactorywas ascertained. 

[0082] < bioconcentration behavior > 

(Working Example 1 5) As for test method degree of concentrat 
ion test > of chemical substance in inside the body of the< 
seafood which is stipulated in "In method of test which relates 
to novel chemical substance being attached" ( Japanese 
Environment Agency Notification, No. KANPOGYO 5 number, 
Japanese Ministry of Health and Welfare Notification, No. 
YAKUHATSU 615 number and 49 Ministry of International 
Trade and Industry Basic Industries Bureau Notification No. 392 
nurnber, 1974 July 1 3 days ) and "305C, Bi oa cc umulation: 
degree of Bi concentration i nF ish which is decidedin " 
OECD guide line sfor testing of chemical s" (May 12, 
1981)" it conformed 

[0083] As exemplary test method, it did exposure test making u 
se of normal carp after test waterand acclimatization where 
first concentration of compound [S4] is set to 0.01 
mg^lrecovered after exposure 2 weeks, it measured 
concentration magnification of theoil which is concentrated to 
in- vivo after flaking, homogenizing and centrifugal 
separation, by W^perforrrBncelio^dchrornatography. Asa 
result, concentration magnification in 2nd week was detection 
limit or less. (As for detection lirrit concentration 
magnification approximately 100 times ) 

[0084] (Comparative Example 5) Bioconcentration test of oil 
[SI] was done to similar to Working Example 13. As a result, 
concentration magnification in 2nd week was 4400 time. 

[0085] (Comparative Example 6) Bioconcentration test of oil 
[S2] was done to similar to Working Example 13, as a result,the 
concentration magnification in 2nd week was 2200 time. 
Fromresult above, as for compound which is displayed with 
General Formula [ l],the bioconcentration behavior is low, 
being a compound where adverse effect to environment is 
littlewas ascertained 

[0086] 

[Effects of the Invention] Following to this invention, when it 
uses lubricating oil composition which designates thatit contains 
fluorine containing compound which is displayed with Formula 
[ 1 ] as feature, asthe lubricating oil for refrigeration system 
which uses replacement coolant adverse effect to environment 
islittle, compatibility of coolant being satisfactory, at same 
timethe satisfactory lubricity is shown, useful. 

[Brief Explanation of the Drawing(s)] 
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[01] 5g»«1-C«b*lfc<bS«0 [S3] (DStttRft 



s««2-cff6*tfcft** [S4] o>**na« 



[S3] S*«3-e*6*lfcft^» [S5] OfcftffiM 



[14] S««4-e«6*lfcft^* [8 6] 0*rt««t 



[Figure 1] It is a chart which shows result of infrared absorption 
spectrometry of compound [S3] whichis acquired with Working 
Example 1. 

[Figure 2] It is a chart which shows result of infrared absorption 
spectrometry of compound [S4] whichis acquired with Working 
Example 2. 

[Figure 3] It is a chart which shows result of infrared absorption 
spectrometry of compound [S5] whichis acquired with Working 
Example 3. 

[Figure 4] It is a chart which shows result of infrared absorption 
spectrometry of compound [S6] whichis acquired with Working 
Example 4. 
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